Potent anti-angiogenesis and anti-tumour activity of pegaptanib-loaded tetrahedral DNA nanostructure.
Pegaptanib might be a promising anti-tumour drug targeting VEGF to inhibit tumour vascular endothelial cell proliferation. However, the poor biostability limited its application. In this study, we took tetrahedron DNA nanostructures (TDNs) as drug nanocarrier for pegaptanib to explore the potent anti-angiogenesis and anti-tumour activity of this drug delivery system. The successful synthesis of TDNs and pegaptanib-TDNs was determined by 8% polyacrylamide gel electrophoresis (PAGE), capillary electrophoresis and dynamic light scattering (DLS). The cytotoxicity of pegaptanib alone and pegaptanib-TDNs on HUVECs and Cal27 was evaluated by the cell count kit-8 (CCK-8) assay. The effect of pegaptanib and pegaptanib-TDNs on proliferation, migration and tube formation of HUVECs induced by VEGF was examined by CCK-8 assay, wound healing assay and tubule formation experiment. The cell binding capacity and serum stability were detected by flow cytometry and PAGE, respectively. Pegaptanib-TDNs had stronger killing ability than pegaptanib alone, and the inhibiting effect was in a concentration-dependent manner. What's more, pegaptanib-loaded TDNs could effectively enhance the ability of pegaptanib to inhibit proliferation, migration and tube formation of HUVECs induced by VEGF. These might attribute to the stronger binding affinity to the cell membrane and greater serum stability of pegaptanib-TDNs. These results suggested that pegaptanib-TDNs might be a novel strategy to improve anti-angiogenesis and anti-tumour ability of pegaptanib.